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A MAJOR NEED of America today is f 
ihe discovery and devel~pment of 
scientific ability among boys and 
girls now in high school. Real abil- 
ity for creative research and engi- 
neering is rare. Many who do not 
now have the opportunity to develop 
their scientific talents will be dis- 
covered and made available for 
America’s future progress through 
the Science Talent Search, con- 
ducted by Science Clubs of America 
and sponsored by the Westinghouse 
Educational Foundation. 


a nation-wide search 
for scientists of tomorrow 








WHY THE SCIENCE TALENT SEARCH WAS STARTED | 
The objectives of this unique search are threefold: to discover high school ; 
seniors of exceptional scientific aptitude — to focus their attention on the , 
need for developing scientific knowledge and skill in research — and to make 
the American public aware of the importance of science in their daily lives. " 





HOW ENTRANTS ARE TESTED 


















) 
Examination of entrants in Science Talent Searches is based i 
largely upon rigorous science aptitude tests — to determine eo 
their research ability, reasoning powers and breadth of scientific at 
knowledge. These tests are prepared by Dr. Harold E. Edgerton 
and Dr. Steuart H. Britt, prominent educators and psychologists. th 
al 
th 
HOW THE SEARCH IS CONDUCTED ) mi 
Each year, high school seniors all over America compete for Westinghouse : be 
Science Scholarships, of a total value of $11,000, by taking these aptitude - 
tests and submitting original science essays. Selection of the 40 ™ 
finalists in the Annual Science Talent Search is based upon their 
records in aptitude tests, scholastic standing, ‘recommendation of sn 
teachers, and science essays, in the order given. al 
Scie 
sun 
WHAT IT HAS ACCOMPLISHED eve 
To date, 160 brilliant youngsters — winners of Science Talent Searches — have . in | 
been awarded $41,500 in Westinghouse Science Scholarships. In addition, - 
429 winners of Honorable Mentions in the first two Science Talent Searches —_ 
have received scholarships, valued at $132,450, from other sources. Of perhaps #. 
greater importance, a continuing study of one of the early Searches has helt 
disclosed that more than 75% of those who entered this competition have actually Th 
gone to college — against a nationabaverage of only 35% for high school students! fron 
rest 
SEND FOR SCIENCE TALENT SEARCH LEAFLET scier 
If you are the parent of a scien- equi 
tifically-gifted boy or girl who ticul: 
will be a high school senior this Dunacts Gerr 
fall... or if you know of such ee ere spect 
e talented youngsters ... send for her | 
\ \ } Science Talent Search Leaflet ete 
estin OUSE NL-85 which gives full informa- 7 
tion about these competitive @nn 
PLANTS IN 25 CITIES OFFICES EVERYWHERE awards. Write: Westinghouse Th 
Electric Corporation, Box 1017, migh 
Pittsbur~h 30, Pa. neutr 
milita 
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Mass Collaboration 
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Atomic bomb is a world-shaking example of what 
can be accomplished by pooling scientific resources. German 
racist policy, Jap isolation, now seen as suicidal. 


» ATOMIC bombs, bursting over Jap- 
anese military and industrial key-points 
like Doomsday thunderbolts, herald a 
revolution in war such as has not been 
seen since the first use of gunpowder, 
and later on another revolution in indus- 
try probably greater than the one ush- 
ered in by the invention of the steam 
engine. Chemical energies heretofore 
used, as in the explosion of TNT or the 
burning of coal, have originated only by 
ripping molecules apart and rearranging 
the whole atoms of which they are made 
up; this new physical development of 
power involves splitting open the atoms 
themselves and loosing the vastly greater 
energies that tie together their electrons 
and protons. 

The power development is new, but 
the idea back of it is old—old as the 
alchemies of ancient China and Arabia, 
that slowly crept towards the dawn of 
modern science through the solitary la- 
bors of primitive researchers like Roger 
Bacon and Albertus Magnus in the Mid- 
dle Ages. 

That it could be brought to realiza- 
tion now is due more than anything else 
to the fact that researchers are no longer 
solitary. American, British and Canadian 
scientists pooled resources, and enormous 
sums of money—probably more than has 
ever been spent on any research project 
in history—were made available to them 
in their race against time—and the 
enemy. 

The enemy, for his part, played into 
our hands, partly because he couldn't 
help himself, partly through his own 
blind prejudices. The enemy was divided 
from the first: Japan was far from the 
rest of the Axis and had relatively few 
scientists and not much in the way of 
equipment and raw material for the par- 
ticular kind of production required; 
Germany, much better off in both re- 
spects, deliberately threw away some of 
her best brains because of a lunatic dis- 
taste for the owners’ racial or religious 
connections. 

The Germans even lost aid that they 
might have gained from scientists in 
neutral countries, through their ruthless 
military policy. One of the world’s lead- 
ers in the atom-splitting field, Prof. Neils 


Bohr of the University of Copenhagen, 
found it necessary to leave his country 
and take refuge in Sweden, later going 
to England and then to the United 
States. German scientists called in by the 
Nazis to take over his laboratory declined 
to receive such stolen property. Only 
since the close of hostilities has Prof. 
Bohr returned to Copenhagen. 


Science News Letter, Auguat 18, 1945 


PHYSICS 


Cars Will Run on Gas, 
Not Atomic Power 


> YOUR first postwar car and its suc- 
cessors for a good many years to come 
will run on gasoline, not atomic power, 
it appears from the conclusions of a 
committee appointed to look into its pos- 
sible peaceful uses. 

Within ten years practical non-military 
use of this power could be expected but 
only for “special purposes.” 

The committee’s conclusions were re- 
leased by the War Department with other 





99 


technical information about the atomic 
bomb. Members of the committee, ap 
pointed by Maj. Gen. L. R. Groves in 
the fall of 1944, were: Dr. R. C. Tolman, 
California Institute of Technology, chair 
man; Rear Admiral E. W. Mills, USN, 
with Capt. T. A. Solberg, USN, as 
deputy; Dr. W. K. Lewis of Massachu- 
setts Institute of Technology, and Dr. 
H. D. Smyth of Princeton University and 
author of the technical report. 

“While there was general agreement 
that a great industry might eventually 
arise, comparable, perhaps, with the elec- 
tronics industry, there was disagreement 
as to how rapidly such an industry would 
grow; the consensus was that the growth 
would be slow over a period of many 
years,” the committee reported. 

“At least there is no immediate pros- 
pect of running cars with nuclear power 
or lighting houses with radioactive lamps 
although there is a good probability that 
nuclear power for special purposes could 
be developed within ten years and that 
plentiful supplies of radioactive materials 
can have a profound effect on scientific 
research and perhaps on the treatment 
of certain diseases in a similar period.” 

Destructive possibilities of nuclear 
power were also considered. Improve- 
ments in processes of producing source 
material and in its use are believed rea- 
sonably certain. The energy released in 
splitting the uranium atom corresponds 
to the utilization of only about one-tenth 
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PRODUCTION PLANT—Seen in this official U. S. Army photograph, is 
an air view of the giant production plants at the Clinton Engineer Works 


at Oak Ridge, Tenn. 
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of 1°% of its mass. This might be stepped 
up by the “conceivable” future discovery 
ot totally different methods for converting 
matter into energy. On this point the 
committee warned: 


PHYSICS 
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“Should a scheme be devised for con- 
verting to energy even as much as a few 
per cent of the matter of some common 
material, civilization would have the 
means to commit suicide at will.” 


Science News Letter, August 18 1945 


New Responsibilities 


If we are on the verge of an Atomic Age, in industry 
and in war, it is bound to be an age of federated powers, 
bound together by common necessity and purpose. 


By FRANK THONE 


> LYING on the wide stone balusrades 
that flank the entrances to the State De- 
partment building in Washington are 
some 18th-century bronze cannon. Simi- 
lar pieces may be seen in some state capi- 
tals and in museums. Beautifully 
wrought, they are works of art as well 
as ordnance. They are trophies taken 
from old Spanish forts in Cuba, and they 
bear an arrogant motto in Latin: “Ulti- 
mo Ratio Regum—The Final Argu- 
ment of Kings.” 

These monuments of the Age of Gun- 
powder, the twilight of which may even 
now be coming upon us, archaic though 
they are, may still have a modern lesson 
to teach. Gunpowder, we have often been 
told, spelled the end of the feudal period, 
in which every earl and baron was a little 
monarch in his own right, and the be- 
ginning of the modern state because 
armored knights could not stand up 
against their overwhelming blasts. 

That is not strictly accurate. Armored 
knights were doomed in the field about 
the time gunpowder came in, but it was 
not primarily by cannon. The archers 
of Agincourt, with their strictly medie- 
val longbows, had shown that the un- 
armored man on foot could defeat the 
armored man on horseback. 

But the knight could retire behind the 
walls of his castle, where arrows could 
annoy him but not undo him. Here is 
where the cannon came in. Even the most 
primitive tubes, hurling stone balls in- 
stead of steel projectiles, could batter 
down the oaken gates or breach the stone 
walls for the final storming. 

Cannon were costly, and the hire of 
cannoneers was high, so that only kings 
could afford to maintain one of these 
new-fangled siege trains. The resources 
of a baron, or even of a mighty earl, 
just wouldn’t stretch that far. So the in- 
dependence of the nobles went out in 
clouds of smoke from the “villainous 


saltpeter,” and the modern state, ewe 
at first by monarchy, rode in over the 
castle ruins. 

What has all this medieval history to 
do with today—the day of the atomic 
bomb? 

A great deal. Recall the bill for the 
production of the first atomic bomb: two 
billion dollars. And the pooling of the 
best scientific brains in two great world 
powers to think the thing out—not for- 
getting the rich free gifts we got from 
the enemy in the shape of eminent 
exiles. And the building of whole new 
cities to put it together. And the mar- 
shalling of the world’s greatest fleets of 
aircraft and warships to bring it to the 
threshold of the doomed enemy. 

No small power, no matter how in- 
telligent or industrious or heroic its peo- 
ple, could have brought to a focus such 
a mass of material and intellectual re- 
sources as was needed to produce this 
weapon. No Denmark, no Belgium, no 
Switzerland could have managed the 
job: superb though such nations may be 
qualitatively, they are insufficient quanti- 
tatively. 

If we are on the verge of an Atomic 
Age, in industry as well as in war, it 
seems bound to be an age of great pow- 
ers—or of federated powers, bound to- 
gether by a common necessity and a 
common purpose. If cannon were the 
final argument of kings, atomic power 
is the last word of great powers. This 
has apparently already happened with- 
out our realizing it in the case of the 
United States and the British Common- 
wealth. Whether we fancy it or not, 
these two great composite powers are 
now welded by a ring not of gold but of 
uranium. 

What of the powers outside this ring? 
Well, were we fascists at heart, we know 
what would be their fate—or if we 
don’t realize it yet we shall see it pres- 
ently written in the ruins of Japanese 
cities. The USSR and China might even- 
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tually be situated to oppose us with 
equally dreadful weapons—they have, 
potentially at least, the numbers, brains 
and perhaps the necessary mineral re- 
sources to bring on what would un- 
doubtedly be the world’s Ragnorok. And 
they might pick up stray Nazified scien- 
tists to help them, if they should come to 
hate and envy us. 

But it would seem the better part of 
sanity, to look and hope for a turning 
of all the powers, great as well as small, 
along the road of peace made possible 
at last by an abundance of power for all. 

Science News Letter, August 18, 1945 





ee 
;CIENCE NEWS LETTER 


AUGUST 18,1945 No. 7 


bo ale rn == ew ? 


The weekly Summary of Current Science, pub- 
lished every Saturday by SCIENCE SERVICE, 
Inc., 1719 N St., N. W., Washington 6, D. C. 
NOrth 2255. Edited by WATSON DAVIS. 

Subscriptions—$5.00 a year; two years, $8.00; 
15 cents a copy. Back numbers more than six 
months old, if still available, 25 cents. Monthly 
Overseas Edition: By first class mail to mem- 
bers of the U. S. armed forces, $1.25 a 
year. To othérs outside continental U. S. and 
Canada by first class mail where letter postage 
is 3 cents, $1.25; where letter postage is 5 cents, 
$1.50; by airmail, $1.00 plus 12 times the half- 
ounce airmail rates from U. S. to destination. 

Copyright, 1945, by Science Service, Inc. Re- 
publication of any portion of ScimNCcCE NEws 
Letter is strictly prohibited. Newspapers, maga- 
zines and other publications are invited to 
avail themselves of the numerous syndicate 
services issued by Science Service. 

Entered as second class matter at the post- 
office at Washington, D. C., under the Act of 
March 38, 1879. Established in mimeographed 
form March 18, 1922. Title registered as trade- 
mark, U. S. and Canadian Patent Offices. In- 
dexed in Readers’ Guide to Periodical Literature. 
Abridged Guide, and the Engineering Index. 

The New York Museum of Science and In- 
dustry has elected Sci=Nce News LETTER as its 
official publication to be receiyed by its members. 

Member Audit Bureau of Circulation. Adver- 
tising Representatives: Howland and Howland. 
Inc., 393 7th Ave., N.Y.C., PEnnsylvania 6-5566 
and 360 N. Michigan Ave., Chicago, STAte 4439. 


SCIENCE SERVICE 


The Institution for the Popularization of 
Science organized 1921 as a non-profit cor- 
poration. 

Board of Trustees—Nominated by the Ameri- 
can Association for the Advancement of Science 
Edwin G. Conklin, American Philosophical So- 
ciety; Otis W. Caldwell, Boyce Thompson 
Institute for Plant Research; Henry B. Ward. 
University of Illinois. Nominated by the Na- 
tional Academy of Sciences; Harlow Shapley, 
Harvard College Observatory; Warren H. Lewis, 
Wistar Institute; R. A. Millikan, California 
Institute of Technology. Nominated by the Na- 
tional Research Council: C. G. Abbot, Smith- 
sonian Institution: Hugh §. Taylor, Prince- 
ton University; Ross G. Harrison, Yale Uni- 
versity. Nominated by the Journalistic Profes- 
sion: A. H. Kirchhofer, Buffalo Evening News: 
Neil H. Swanson, Executive Editor, Sun Papers: 
O. W. Riegel, Washington and Lee School of 
Journalism. Nominated by the E. W. Scripps 
Estate: Max B. Cook, Scripps Howard News- 
papers; H. L. Smithton, Executive Agent of 
E. W. Scripps Trust; Frank R. Ford, Evans- 
ville 0 EEE SDI, SELL LEELA LD 

|p Oficers—President: “Harlow Shapley. 
President and Chairman of the Executive Com- 
mittee: C. G. Abbot. Treasurer: Frank R. Ford. 
Secretary: Watson Davis. 


Staf—Director: Watson Writers: Frank 

Shans. tome Seiad, rie Van de Water, 
Monahan, Martha Morrow. Science 

AS ey Oy | Kraus, 

E. Patterson. Fremont 


vis. 
Jenkins. Produc- 











la 


th 
tri 
th 
its 


en 
Ins 
oc 
clo 
An 


hin 








ATO 
d ucti 
on th 

tic 





Te 


PSs 


‘HEMISTRY 


Science News Letter for August 18, 1945 


Uranium Sources 


It occurs in various chemical forms in Czechoslo- 
vakia, Belgian Congo, Canada, Utah and Colorado. Prewar 
radium-uranium ore obtained from Congo and Canada. 


> URANIUM, classed by chemists as a 
minor metal but now perhaps playing a 
major part in atomic bombs, occurs in 
various chemical forms in widely scat- 
tered countries of the world on at least 
three continents, North America, Europe 
and Africa. Pitchblende, a form of ura- 
nium oxide, is mined in the Belgian Con- 
go, in Bohemia in Czechoslovakia, and 
at Great Bear Lake, Northwest Territory, 
Canada. Carnotite, a uranium and vana- 
dium salt of potassium, is found in Utah 
ind Colorado. 

Nearly the entire world output of 
radium-uranium ore prior to the war 
was mined at Great Bear Lake and in 
the Belgian Congo. Mines in both coun- 
tries were inoperative during 1941, but 
the Canada. company had stockpiles at 
its refinery at Port Hope, Ontario, and 
enjoyed its best sales year that year. Min- 
ing began again in 1942. The German 
occupation of Belgium in May, 1940, 
closed the Belgian refinery at Oolen, near 
(Antwerp, where the African ore was re- 
fined, but the Germans captured no 


stocks there. 

The German supply of radium-ura- 
nium ore, during the war, was the rela- 
tively small amount available from St. 
Joachimsthal in Czechoslovakia. The 
Germans did not use the Belgian refinery 
because there was no ore for it. The 
stocks at Oolen, including all of the 
radium and part of the uranium, had 
been moved to the United States be- 
fore the invasion. 

During the European war, the United 
Nations were in a favorable position as 
regards radium and uranium. These 
countries possessed an estimated two- 
thirds of the world radium supply and 
three-fourths of the uranium. Also they 
controlled approximately 95% of all the 
known ore reserves. 

The carnotite ore mined in western 
Colorado and eastern Utah yields ra- 
dium, uranium and vanadium. The pro- 
duction did not meet domestic needs, 
however, and considerable radium salts, 
radioactive substitutes, and uranium 
oxide and salts were imported. 





ATOMIC FISSION PLANT—Another view of one of the gigantic pro- 

duction areas at the Clinton Engineer Works at Oak Ridge, Tenn. Shown 

on the front cover of this SCIENCE NEWS LETTER, is one of the produc. 
tion areas at the Hanford Engineer Works near Pasco, Washington, 
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The principal uses of uranium (not 
including its use in atomic bombs) is 
in ceramics, luminescent paints, tool 
steels and chemicals. Uranium oxides 
color pottery glazes and porcelain bodies 
black, gray, brown or green in a reduc- 
ing environment, and yellow, orange, 
or red under oxidizing conditions. So- 
dium uranate and sodium uranyl car- 
bonate produce the fluorescence typical 
of uranium glasses. 

Uranium salts are incorporated in 
luminescent paints, either for their own 
fluorescence, or as activators for such 
accessory compounds as zinc-cadmium 
sulfide and beryllium oxide. Uranium 
imparts desirable properties to steel tools. 
It is used in the steel as a ferrouranium 
or in an alloy with nickel. It is used in 
obtaining a stainless silverware, and as 
a catalyst in a number of organic chemi- 


cal reactions. 
Science News Letter, August 18, 1945 
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Atoms Are Like 
Miniature Solar Systems 


> THE ATOM is the one fundamental 
unit of matter in the universe. Everything 
is made of atoms. The only difference 
between the coal in your furnace, the 
phosphorus in the match that lights it 
and the oxygen in the air that makes 
them burn is that their atoms are made 
of slightly different arrangements of the 
same electrical forces. It is these electrical 
forces that disintegrate the atom and 
give out atomic power. 

Atoms are like miniature solar sys- 
tems, whose suns are spots of positive 
electricity and whose planets are elec- 
trons. The atoms of the various chemical 
elements are built of different numbers 
of electrons. The atoms of uranium are 
the largest known. Scientists believe they 
are too large to hold together and that 
this accounts for the fact that this heavy 
metal is constantly breaking down into 
lighter elements, thorium, radium and 
lead, giving off the strange gas, radon, 
which is heavier than lead, and showing 
loss of energy by glowing in the dark. 

For nearly half a century the fact of 
atomic disintegration has been known. 
But no one knew how to make use of 
the energy given off by the exploding 
atoms. Here and there a few electrons 
would break away from their tiny orbits, 
throwing the system into confusion, lib- 
erating energy as heat and light. Com- 
pared to the size of the atom, the quan- 
tities of energy liberated are enormous. 
But no one could predict just when the 
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atoms would explode, or make them 
do it where the released energy could be 
made to do useful work. This was the 
situation at the beginning of the war. 


Our scientists were almost on the verge 
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of this discovery. But so were the Ger- 
mans. The race for solving the problem 
of using the energy locked up in the 
quiet atoms has been won by our side, 


and just in time. 
Science News Letter, August 18, 1945 


Rapid Assembling 


Atomic bomb parts are made to assemble them- 
selves just before detonation. One method would be 
shooting one part from a gun against a target which is the 


second part. 


>TO PREVENT the atomic bomb 
which wrecked Japanese cities from going 
off prematurely in a harmless fizzle, th 
such a way 


assemble 


was constructed in 
parts would 


bomb 
that its various 
themselves at the moment when the ex 
plosion was desired. This is revealed in 
a technical report by Dr. H. D. Smyth, 
of Princeton University, recently released 
by the War Department. 

This rapid assembling can be done by 
shooting one part as a pro‘ectile from 
a gun against a target which is the secord 
part of the bomb. 

Weight of the projectile, its speed and 
the caliber of the gun need not be far 
from the range of standard ordnance 
practice. But new problems were intro- 
duced by the fact that it was necessary 
to have sudden and perfect contact be- 
tween projectile and target and by the fact 
that gun, projectile and target all had to 
be “portable.” 

The reason why assembly could not be 
done until the very last minute is be- 

vuse of what is known as the “chain 
reaction.” When you light a fire, Dr. 
Smyth explains, you set in motion such 
a chain reaction. The match releases 
enough energy to ignite some fuel which 
releases more heat to set fire to more 
fuel and so on. 

[f atomic energy is to be practical fer 
large-scale use, such chain reactions must 
be set up. This is not always easy. It all 
depends on whether more neutrons are 
produced by the splitting of the atoms 
than are lost through escape, through 
capture without atom-smashing by the 
uranium atoms, or by capture without 
smashing by impurities. Neutrons re- 
leased by atom splitting of uranium-235 
have very high speeds. To prevent the 
escape, they must be slowed down. 

In.a bomb, while it is necessary to have 
this chain reaction, the chain must not 


be started too soon. With all the condi- 
tions made purposely favorable for a 
chain reaction, precautions must be taken 
to prevent its being set off accidentally. 
Cosmic rays with which we are con- 
stantly being bombarded from outside 
space could set it off. So could the spon- 
taneous splitting of an atom, or reactions 
in impurities. 

It is for this reason that all the parts 
of the bomb must not be assembled until 
the moment when it is ready for ex- 
plosion. 

As used in combat, the bomb is de- 
tonated at such a height above the ground 
that the blast effect against  struc- 
tu.es will be at a maximum and the 
radioactive products will be spread in a 
cloud and carried upward in an ascending 
column of hot air and dispersed harm- 
lessly over a wide area. 

" — Seievce News Letter, August 18, 1945 


Idec for Plutonium Bomb 
Credited to Dr. Lawrence 


> IDEA for the atomic bomb using the 
new element plutonium is credited to 
Dr. E. O. Lawrence, of the University 
of California, in the official report written 
by Dr. H. D. Smyth, of Princeton Uni- 
versity, and reieased by the War Depart- 
ment. 

In a memorandum submitted to a 
committee of the National Academy of 
Sciences in May, 1941, seven months 
before Pear] Harbor, Dr. Lawrence in- 
cluded what the report terms “an im- 
portant idea not specifically emphasized 
by others, namely, the production of large 
quantities of plutonium for use in a 
bomb.” Dr. Lawrence is quoted as saying: 

“If a chain reaction with unseparated 
isotopes is achieved, it may be allowed to 
proceed violently for a period of time for 





BEGINNING—Prof. E. O. Lapw- 

rence, of the University of California, 

holds in his hands the small beginning 
of the cyclotron. 


the express purpose of manufacturing 
element 94 in substantial amounts . 
“If large amounts of element 94 were 
available it is likely that a chain reaction 
with fast neutrons could:be produced. In 
such a reaction the energy would be re- 
leased at an explosive rate which might 
be described as a ‘super bomb.’ ” 
Science News Letter, August 18, 1945 


Polio Cases Increase 
Slightly Over Nation 


>» INFANTILE paralysis cases increased 
slightly throughout the nation for the 
week ending Aug. 4 but the total num- 
ber, 476, was only just over half the total 
for the corresponding week last year 
when cases mounted to 932. 

The week’s increase of 22 cases 
over the previous week was much less 
than the increase of 175 cases in the cor- 
responding week last year. 

Cases will probably continue to in- 
crease for another three or four weeks 
before beginning to decline. The peak of 
the rise during the epidemic last year 
was reached the week ending Sept. 2. 

States reporting biggest increases for 
the week ending Aug. 4 were New Jer- 
sey, Pennsylvania, Illinois and New York 


Decreases were reported from Virginia. 


Tennessee and Texas. 


Science Newa Letter. Auguat 18, 194 
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Made to Order 


Two elements produced from scientific blueprints to 


get power for atomic bomb. Have been named Plutonium 
and Neptunium following names of planets. 


> CREATION, on a large scale, of two 
new chemical elements not found in na- 
ture was one of the feats accomplished by 
scientists who developed the atomic 
bomb. Some of the details of this achieve- 
ment, which outstrips the wildest dreams 
of ancient alchemists striving to trans 
form one metal into another, are related 
by Dr. H. D. Smyth, of Princeton Uni- 
versity, in the technical report released by 
the War Department. 

The new elements were planned and 
then made to order out of uranium to 
obtain power for the atomic bomb. Sci- 
entists had known of their existence. Be- 
fore 1940, however, the knowledge had 
been about that which a man has of a 
woman whose beautiful face flashes by 
him as he looks from a train window into 
the windows of another train going in 
the opposite direction. 

Uranium had long been projected as 
the material from which atomic power 
might some day be obtained. Occurring 
in a number of similar forms, known to 


ATOM SMASHER—This is the cyclotron at the Carnegie Institution of 


the chemists as isotopes, only one isotope 
was found to be useful for the atom- 
splitting process from which atomic 
power is practical. In the course of the 
investigations leading to the atomic bomb 
invention, it was found that it would be 
easier to use the uranium as it comes 
from the ore to create an entirely new 
element, and then split that new element, 
than it would to separate uranium’s 
isotopes and remove the more abundant 
kind which is useless for direct produc- 
tion of energy. 

An extremely minute amount of ma- 
terial which it was thought might be one 
of the elements heavier than uranium, 
which are theoretically possible, had been 
made before the war. The Italian chemist 
Fermi believed he had traces of more 
than one of these heavy metals, which 


he called the “transuranian elements.” 


These elements were believed on theo- 
retical grounds to be radioactive. Beyond 
this, nothing was known of them, and 
many scientists doubted their existence. 





Washington used in research on atom splitting. This photograph was first 
used on the front cover of SNL, June 3, 1944. 
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Reasoning from analogy with behavior 
of other radioactive elements in changing 
into one another spontaneously, physicists 
of the War Department’s research teams 
worked out methods which should build 
uranium into these heavier elements, and 
succeeded in creating two of them. 

They are the next neighbors of uran- 
ium in the chemist’s periodic table of 
elements. Uranium is element number 
$2, the new elements are 93 and 94. 

As soon as these new elements began 
to be manufactured in quantity it was 
necessary to have names to call them 
by. Borrowing the names of the planets 
in our solar system, the new elements 
were named Neptunium (symbol Np) 
and Plutonium (symbol Pu). Neptunium 
is 93, Plutonium is 94. 

The atomic weights of 
ments are very close together. Due to the 
large number of isotopes which uranium 
forms, its weight may be anywhere from 
234 to 239. The kind whose weight is 
235 is the one most active in atomic dis- 
integration. 

Both the new elements seem to claim 
239 as their atomic weights. The atomic 
weight of an element depends on the 
number of protons and neutrons which 
make up the heart of its atom. 


Science News Letter, August 18, 
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METALLURGY 


Laboratory Ware Material 
Combines Platinum Alloys 


> A NEW platinum material, for labo- 
ratory ware such as crucibles and other 
articles now made of platinum alone, 
has been developed in Baltimore, Md., 
and is a combination of all platinum- 
family alloys. The new product, devel- 
oped because of war necessity and 
now thoroughly tested in actual use, is 
claimed to be superior to the platinum 
ware it may replace. 

The new material is a product of the 
Oscap Manufacturing Company, and it 
has been tested over months in Army, 
industrial and university chemical labo- 
ratories, and found satisfactory in all, 
it is declared. 

The color of the new material is the 
silver gray of regular platinum, but 
slightly darker. It is non-oxidizable, has 
high tensile strength and flexibility, and 
is resistant to all acids except boiling 
aqua regia, a mixture of concentrated 
hydrochloric and nitric acids. 

Science News Letter, Auguaet 18, 1945 


Young hawks must be fed every two 
hours from daybreak until dark. 
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METALLURGY 


Jet Condensation Method 
For Recovering Magnesium 


> MAGNESIUM, the featherweight 
metal that has come into its own during 
the war, presents one difficulty in separa- 
tion from its compounds. Like the hith- 
erto more familiar zinc, it evaporates 
readily, and in its vapor state is apt to 
come out of the smelter mixed with other 
gases, from which it must be separated. 
To accomplish this economically, D. S. 
Chisholm and Thomas Griswold, Jr., 
both employed by the Dow Chemical 
Company of Midland, Mich., have de- 
veloped what might be termed a jet con- 
densation method, on which U. S. pat- 
ents 2,381,403 and 2,381,405 have 
been issued. The two processes are alike 
in their principal steps, differing only in 
one detail. The magnesium-containing 
vapor mixture is carried in a conduit to 
the top of a tall, narrow tower in which 
a partial vacuum is maintained. The 
tower top has a narrow constriction, in- 
to which a nozzle squirts a stream of a 
condensing fluid, rapidly enough to keep 
the tower filled. 

In Mr. Chisholm’s method this fluid is 
liquid magnesium, which though hot is 
sufficiently cooler than the vapor to con- 
dense and thus capture it. In Mr. Gris- 
wold’s method, some other liquid is used; 
it is a matter of indifference what, so 
long as it will not react chemically with 
the magnesium. Rights in both patents 
are assigned to the Dow Chemical Com- 


pany. 
Science News Letter, August 18, 1945 


Mushrooms Live 35 Years 
Sealed Up in Glass Tubes 


>» MUSHROOMS, proverbially shortest- 
lived of plants, have been proven capable 
of living for more than a generation 
sealed up in glass tubes under high 
vacuum, thanks te the unexpected out- 
come of a near-forgotten experiment 
started in 1910 by an eminent Canadian 
botanist, the late Prof. A. H. R. Buller 
of the University of Winnipeg. 

In that year, Prof. Buller, then visit- 
ing the Imperial Mycological Institute 
at Kew, near London, placed in a num- 
ber of glass tubes the caps of a tough, 
thin-fleshed little mushroom known 
botanically as Schizophyllum commune, 
a species that is capable of surviving con- 
siderable drought under natural condi- 
tions. Air was pumped out of the tubes 
te a pressure of less than 0.1 millimeter 
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of mercury. The tubes were then sealed 
off and stored in the dark at ordinary 
room temperatures. Just to make things 
tougher, some of the tubes were kept 
immersed in liquid air for a period of 
three weeks. 

It was Prof. Buller’s intention to open 
these tubes at intervals, up to a final 
limit of 25 years, and find out whether 
the mushroom tissue was still alive. For 
some reason, however, the tubes were set 
aside and apparently forgotten before the 
second year was up, when only four of 
them had been opened. 

Recently, Dr. G. R. Bisby of the In- 
stitute staff came upon Prof. Buller’s 
notes and the remaining unopened tubes, 
now approximately 35 years old—1l0 
years over the originally planned maxi- 
mum time limit. Dr. Bisby has thus far 
opened four of the tubes and tested the 
material in them. He found some of 
the mushroom caps still capable of pro- 
ducing viable spores—considered a satis- 
factory proof of life in mushrooms. He 
still has 11 of the tubes, which he in- 
tends to keep for future experiments. 

Report on the unexpectedly long life 
of mushrooms under these hard condi- 
tions is given in the British science jour- 


nal, Nature. 
Seience News Letter, August 18, 1945 


Horseshoes Repaired 
By Electric Arc Welding 


> HORSESHOEING will be the post- 
war work of some expert electric arc 
welders now building ships if a modern 
method of shoe repairing followed by a 
veteran blacksmith in Coshocton, Ohio, 
becomes a general practice. 

The welding blacksmith repairs shoes 
while still on the horse’s hoof, building 
them up or adding spurs to prevent slip- 
ping, by arc-welding strips of metal or 
caulks on them. Most horses do not ob- 
ject to the new procedure. 

Old shoes can be built up this way a 
couple of times, Charles H. Chism, Co- 
shocton blacksmith, has found through 
tests. The heat of the arc, or of the 
heated shoe, does not affect the animal. 
In fact, the shoe during the welding proc- 
ess is not as hot as the shoe in the or- 
dinary fitting process which is placed 
while almost red hot against the hoof to 
burn it enough to get a good fit. When 
the welding is completed, shoe and hoof 
are cooled with water. Some horses are 
disturbed by the flash of the arc, Mr. 
Chism found, but are not troubled if a 
blanket is thrown over their heads. 

Science News Letter, August 18, 1945 


rh 





PUBLIC HEALTH 


Protect Children 
From Tuberculosis 


> MOST people think of tuberculosis as 
a disease or sickness. We are particularly 
likely to think of it as the lung sickness 
formerly called consumption. Doctors, 
however, know that the disease really 
starts when the tuberculosis germs first 
get into the body and certain defending 
blood cells, called neutrophils, go into 
action against them. At this stage of the 
disease or infection, the patient may not 
be sick at all. Usually he is not. 

Children may get this stage of tuber- 
culosis long before they are 12 years old. 
Whether the disease develops in their 
teens or early adulthood to the point of 
causing illness or death depends on 
whether reinfection develops. 

Reinfections are more dangerous to 
the child than the first infection with 
tuberculosis germs. This is because after 
the first infection, his body tissues have 
become so sensitized to the protein of 
the tuberculosis germs that this substance 
is now a deadly poison to his body. 

Such reinfections may come from tu- 
berculosis germs spread by some person 
in contact with the child. Parents and 
other relatives, nurses, teachers, and 
boarders or roomers in his home may be 
spreading living tuberculosis germs with- 
out knowing it. Or the living germs in 
the child’s own body may escape the 
walls which nature built around them 
when they first invaded. 

All children should be protected from 
invasion of tuberculosis germs. Children 
who have had one infection need even 
more care to protect them from a second 
infection. Parents, doctors and health 
authorities can do a better job of this 
if they know which children have al- 
ready been infected. This can be de- 
termined by the tuberculin test. 

Tuberculin testing of school children 
was a common practice in many com- 
munities some years ago. Then enthusi- 
asm waned and efforts were concentrated 
on X-ray detection. Tuberculin testing 
of school children, however, should con- 
tinue, Drs. J. A. Myers and F. E. Har- 
rington of Minneapolis and Dr. E. 
Garcia Suarez, of Santiago, Chile, de- 
clare in a report to the Journal of the 
American Medical Association. 

Science News Letter, August 18, 1945 
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CHEMISTRY 


Less Vitamin A 
Is Being Produced 


> ONLY about half as much vitamin A, 
obtained commercially from the livers 
and other viscera of fish, is being pro- 
duced in the United States today as two 
years ago, according to the Fish and 
Wildlife Service. Various specimens of 
shark furnish about 75 per cent of the 
total output. 

Early last year a decline in the num- 
ber of valuable soupfin shark caught be- 
gan to be apparent, and during the first 
five months of this year only 7.7 trillion 
units of Vitamin A were secured from 
this source, as compared with 15.9 tril- 
lion units during the same period for 
1943. This decline has been partly off- 
set by an increase in the fishery for dog- 
fish, another small shark, but dogfish 
liver oil is much less potent than that ob- 
tained from the soupfin shark. 

Sctence News Letter, August 18, 1945 


Splitting Uranium Atom 
May Yield Many Elements 


> SPLITTING the uranium atom pro- 
duces atoms of other chemicals. Just 
what other chemicals result depends 
upon how the splitting takes place. 

Up to 1939, not long before the war 
emergency put a blanket of secrecy over 
all atomic research, six chemical elements 
had already been identified as resulting 
from the splitting of the uranium atom. 
They are: barium, lanthanum, strontium, 
yttrium, xenon and caesium. 

Uranium exists with several different 
atomic weights. These different forms 
of uranium are chemical twins—they are 
exactly alike in every way except for 
weight, and are called isotopes. The iso- 
topes of uranium found before the war 
to be most promising for the atom-split- 
ing work were uranium 235, uranium 
238, and uranium 239. Uranium 235 was 
the one found in nature which was most 
useful in research on the bomb. 

When the splitting occurs, the result- 
ing atoms must have hearts whose pro- 
tons would add up to the correct num- 
ber for uranium, 92. 

Thus, if uranium 235 were split in 
two equal parts the resulting atom would 
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have about 46 protons. The chemical hav- 
ing the number nearest to this is pala- 
dium. But this is difficult to do. 

Barium, the first element actually iden- 
tified as resulting from uranium splitting 
has an atomic number of 56. The element 
which would bring the total up to 92 
would be the inert gas krypton. 

Light elements such as strontium, with 
an atomic number of 38, and yttrium, 
with atomic number of 39, may appear if 
the uranium atom is split into three parts 
instead of two. These numbers if com- 
bined with the number for phosphorus 
would add up to about the right number 
for uranium. 

But it is not necessarily true that one 
atom of each element would be secured 
as the result of the splitting. Two atoms 
of strontium might be obtained, in which 
case the element needed to make up the 
additional number would be silicon. 

Science News Letter, August 18, 1945 


Flying Is Suggested 
As Best for Relaxation 


> FLYING is suggested as the one sport 
guaranteed to take a doctor’s mind away 
from medicine. Fishing allows too much 
time to think, golf may involve others 
with whom he can discuss “interesting 
cases,” and even just a visit with friends 
often calls for minor medical advice. 
Flying along three or four thousand 
feet above sea level, away from tele- 
phones, offers a chance for the physician 
to see the forests instead of the trees. 
Irritations that seem large at the office 
or home fade away as one looks at the 
magnificent scenery. And for the blase, 
the Rocky Mountain Medical Journal 
suggests tailspins. There are few doctors 
who, in the process of tailspins, could 
think of anything else but tailspins. 
Science News Letter, August 18, 1945 


ENGINEERING 


Rubber as Binder 
For Grinding Wheels 


> A RUBBER emery wheel might sound 
like a contradiction in terms, yet this is 
the invention on which patents 2,381,267 
and 2,381,268 have been granted to 
Charles E. Drake of Bloomfield, N. J. 
Rubber, either natural or synthetic, is 
used as a matrix or binder for the abra- 
sive particles, together with enough sul- 
fur to effect the necessary vulcanization. 
Rights in the patent are assigned to the 
United States Rubber Company. 


Science News Letter, August 18, 1945 
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CHEMISTRY 


Paintbrush Bristles Are 
Made From Milk Casein 


> THE LOWLY hog has another rival: 
paintbrush bristles can be made from 
casein, a principal ingredient of milk. 
Casein, a protein, has been successfully 
made into artificial bristles for paint 
brushes that have good paint-carrying 
capacity, make smooth films and have 
good wear resistance. The present short- 
age of pig bristles and other coarse ani- 
mal hair is responsible for the develop- 
ment. Nylon bristles are already in use, 
but the civilian supply is still short. 

The development work was carried 
out by scientists of the Eastern Regional 
Laboratory of the U. S. Department of 
Agriculture, at Philadelphia (/ndustrial 
and Engineering Chemistry). 

These scientists developed a relatively 
simple method for making suitable bris- 
tle material, using commercial acid-pre- 
cipitating casein. They mixed the casein 
with water, heated the mixture to a 
plastitc mass, and then forced it through 
a die with holes of suitable size. They 
then streteched the fiber and hardened it 
with quinone alone, or with quinone 
followed by formaldehyde. With this lat- 
ter treatment the fiber is further hard- 
ened and is made more risistant to water, 
they report. 

The paint brushes made with this 
casein bristle are resistant to oils and 
fat solvents, but soften when allowed 


to stand in water. 
Science News Letter, August 18, 1945 


CHEMISTRY 


Bone Removes Excess 
Fluorine from Water 


> THE ELEMENT fluorine in drink- 
ing water, which is good for teeth when 
present in exceedingly small amounts, 
is very bad for them when there is too 
much of it, causing an ugly, disfiguring, 
mottled appearance. To reduce the fluor- 
ine to a safe level, in regions where there 
is an excess of it in the water, is the ob- 
jective of patent 2,380,800, granted to 
Howard V. Smith and Margaret C. 
Smith, of Tucson, Ariz. 

They use a filter containing crushed 
bone, which has a strong affinity for 
fluorine. The bone is first treated with 
an alkali, to remove what fluorine is al- 
ready present, then with an acid, to wash 
out the alkali and the fluorine which it 
has chemicaily captured, finally with an- 
other acid to neutralize the bone, after 


which it is put into use. 
Science News Letter, August 18, 1945 
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PHYSICS 
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Power from Speed 


The speed with which the parts of the atom are 
moving is the secret of the atom's power. And this power 
is released by means of speed. 


> SPEED is the secret of the atom’s 
power—the speed with which the parts of 
the atom are moving. And it is by 
means of speed that this power has been 
released. 

As pictured by modern science, atoms 
are like tiny solar systems with the elec- 
trons swinging in tiny orbits around a 
miniature sun. But the “years” in which 
the electrons complete their journey 
around their sun go flying by millions 
of millions of times in each second. 

Speed is one form of energy, kinetic 
energy. And it is one of the axioms of 
science that although energy can never 
be created or destroyed, it is always pos- 
sible to change it from one form to an- 
other, provided you know how. Thus, 
kinetic energy can always be converted 
to heat or it can be made to do work. 
The whole trick is in knowing how. 
And, so far as the atom is concerned, its 
great wealth of energy has through the 
ages been securely locked behind the 
barrier of its outer orbit of electrons. 

It is the speed of these flying electrons 


WORKED ON BOMB—Dr. Richard 


that has made the atom so impenetrable. 
There is plenty of room between the 
electrons. You might think that it would 
be easy to invade the atom through all 
this empty space—just as there is plenty 
of room for airplanes to fly between the 
earth and Mars. But it is not. And that 
is because the electrons are moving so fast 
that they keep everything out as effec- 
tively as if they were everywhere at 
once. 

This is easy to understand if you look 
at an electric fan. When the fan is still, 
it is easy enough to put your hand be- 
tween the blades—there is plenty of 
room. But just try to shoot peas at a re- 
volving fan! It is only the lucky hit that 
will manage to fly between two blades 
and get through—and it has to be a 
pretty small pea at that. 

The only thing that can be shot into 
an atom is a fragment of another atom: 
a proton, a neutron or an electron. And 
it must be shot with great speed. In the 
research on the atomic bomb, neutrons 





C. Tolman (left), of Washington, nor- 


mally of the Graduate School of the California Institute of Technology, has 

served as a special adviser to Major General L. R. Groves (right), Officer 

in Charge of the Manhattan Engineer District, in the development of the 
atomic bomb. Official U. S. Army photograph. 





Power of the Atom 
> HERE IS what atomic energy 





could do if and when it is ever 
made fully available to work for | 
man: | 

Smashing the atoms in one | 
pound of water would create | 
enough energy to heat 100 million 
tons of water from freezing to 
boiling temperature. 

A breath of air would operate a 
powerful airplane for a year con- 
tinuously. 

A handful of snow would heat 
a large apartment house for a year. 

The pasteboard in a small rail- 
road ticket would run a heavy pas- 
senger train several times around 
the globe. 

A teacup of water would supply 
the power of a great generating 
station of 100,000 kilowatts capac- 
ity for a year. 

If the atomic energy in matter 
is made fully available for mechani- 
cal use, all other forms.of energy 
would be antiquated, such as fuels 
and explosives. Dams and electrical 
transmission lines would be as out- 
moded as stagecoaches. 

These estimates were made be- 
fore the war (1934) when physi- 
cists were just beginning to visual- 
ize the tremendous potentialities 
of atomic research. They were pub- 
lished in The Advance of Science, 
edited by Watson Davis and pub- 
lished by Doubleday, Doran and 
Company. 

Science News Letter, August 18, 1945 











are used as projectiles, some are shot at 
tremendous speeds, others at speeds rela- 
tively slower. Details on such matters are 
naturally not available now. 

Often, the atomic projectile will go 
right on through the atom without doing 
anything—just as comets shoot through 
the solar system without touching any- 
thing. But somehow, scientists have at 
last found the secret for which many 
learned men have sought for many years 
—how to use the atomic projectile ef- 
fectively to disintegrate the atomic heart. 

Atom-smashing results in the release of 
a tremendous electric charge. The discov- 
ery is truly great, but even greater is the 
discovery of how to control this tremen- 


dous weapon to do man’s will. 
Science News Letter, August 18, 1945 
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Post-war radio “handie-talkies” and “walkie-talkies” will enable you to take your radiophone anywhere you go! 


‘Im telling Helen about this —right now!” 


You're a hundred miles from “nowhere” and 
you just landed the finest trout in the world! 
You've simply got to tell your wife (and 
the boys) back home. 

So you turn on your “handie-talkie,” sig- 
nal the nearest “receiving station,” get put 
through long distance and r-r-r-ing!—she’s 
on the other end! 

Fantastic? Not at all! For after the war 
such instruments can be made—about the 
size of a camera—weighing as little as 
three pounds—with a range of many miles! 


Similar equipment is going to the Allied 
Armed Forces right now—made possible by 





miniature electron tubes dev eloped in RCA 
Laboratories. These miniature tubes are the 
size of peanuts and acorns! Actually, with 
these tubes there can be radios the size of a 
cigarette case or a lady’s compact—with 
“big radio” reception! 

Similar research goes into all RCA prod- 
ucts. And when you buy an RCA Victor 
radio, television set or Victrola, you get one 
of the finest instruments of its kind that sci- 
ence has achieved. 

Radio Corporation of America, RCA 
Building, Radio City, New York 20. Listen 
to the RCA Show, Sundays, 4:30 P.M., 
E.W.T. over the NBC Network. 





RCA miniature tubes—another ex- 
ample of RCA pioneering in radio 


and electronics. The “handie- 
talkie” and smaller radios were 
made possible through the devel- 
opment of these tubes. Moreover, 
much valuable space can be saved 
through their use in larger sets. 


RADIO CORPORATION of AMERICA 
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D- You Knew? Sees Better Than The Eye 


Radar development, formerly secret, now revealed 
in government report on science at war. It adds new dimen- 
sion to sea warfare, changes ‘‘up-sun”’ advantage. 


Flying insects have descended from 
wingless ancestors. 


Golden eagles are believed to live to 
be one hundred years old. 


Does of the deer family have an alarm 
call which warns their young to remain 
quiet. 


Water containing one part per million 
of iodine for two weeks each autumn and 
spring is sufficient to prevent goiter. 


Dill is a native of Mediterranean coun- 
tries, southern Russia, and grows wild 
in various parts of Africa and Asia. 


Mistletoe is a hemiparasite; it has ab- 
sorbing organs to obtain materials from 
the host plant, and at the same time has 
chlorophyll which enables it to manu- 
facture food. 


Calcium carbonate, a paint material 
now generally known as whiting, was 
used in fresco paintings and stucco work 
in ancient Rome, and still earlier in 


Egypt. 


Early Greek painters, who used only 
four pigments in color mixing, got bet- 
ter effects than painters in the days in 
the height of ancient Greek develop- 
ment who used many pigments, accord- 
ing to prominent modern color authority. 


“> LANGUAGE 
‘ey IS POWER 


«++Forge ahead, win 
oon assignments, 
promotion, better job 
in global peace time 
opportunities through 
ability to speak a for- 
eign language. 
MASTER A NEW LANGUAGE 
quickly, easily, correctly by 


LINGUAPHONE 


The wortd Semone Linguaphone Conversa- 
tional Method br wien of native teach- 
dL. “— YOUR’ bs HOME. Yow learn the 
mgvage by LISTENING. It’s amaz- 
ingly at thousands have succeeded. 
HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 


LINGUAPHONE INSTITUTE 


31 RCA Bidg., New York 20 + Circle 7-0830 


LINGUAPHONE INSTITUTE 
31 RCA Bidg., New York 


Send me the FREE Linguaphone Book. 






































> INSIDE information relative to radar 
developments, formerly secret but assist- 
ing mightily in winning the war, are 
now revealed, released by the Joint Board 
on Scientific Information Policy for the 
Office of Scientific Research and Develop- 
ment, and the War and Navy Depart- 
ments. 

The direction and the range of objects 
in its field of view are the two basic 
qualities radar has to offer, the report 
states. 

“The big point about radar is that it 
can see farther than the eye can, even in 
the best visibility; and radar’s ability to 
see is relatively unaffected by night, fog, 
smoke, or rain.” 

“Radar is the basis of the defense 
against aircraft attack. This was, his- 
torically, its first active role.” It alerted 
ground crews and provided a means of 
aiming anti-aircraft guns at an unseen 
target with somewhat greater precision 
than when visual sighting was relied on. 

“Another thing that radar can do and 
has done is to add a new dimension to 
sea warfare,” the report continues. “It 
used to be that naval battles were decided 
by the factor of who happened to be 
‘up-sun’ from the enemy. Now our ships 
slug through whole engagements in 
which the enemy may be detected, ranged 
on, and sunk without a single man hav- 
ing seen him visually.” 

“Before radar, either of two things 
could bog down the strategic bombing 
forces which have been one of our major 
weapons right through the war,” ac- 
cording to the report. “The first was 
weather at home fields so bad that the 
planes could not take off or land. The 
second was cloudy or partly cloudy 
weather over the target, when the chance 
of a visual bombing run was too small 
to justify committing the air force. Base 
weather, which radar is now helping our 
planes to defeat, limited operations far 
less often than target weather did. Now 
our bombers go out with radar which 
‘reports’ the ground beneath and all 
around in a faithful and convenient way, 
emphasizing such features as shorelines, 
cities, mountains, lakes and rivers.” 

Not only does radar assist navigation 
unerringly to the target area, but it also, 
if target weather precludes a visual bomb 


run, lines up the target and permit 
bombing by radar alone. 

Successful radio detection was deve! 
oped independently in America, England, 
France, and Germany during the 1930’s. 
Back of this discovery lay a half century 
of radio development in which it was 
learned that very short radio waves can 
be reflected, and could be used to detect 
obstacles in fog or darkness. The fact 
that radio waves have optical properties 
—the properties usually associated with 
visible light—was demonstrated in 1886 
by Heinrich Hertz. 

“The beginning of interest in radio 
detection as a military device,” the ze- 
port declares, “can be dated from com- 
munications experiments carried on by 
two civilian scientists working for the 
U. S. Navy.” These two men were Dr. 
A. Hoyt Taylor and Leo C. Young. In 
1922 they observed “a distortion or ‘phase 
shift’ in the received signals due to the 
reflection from a small wooden steamer 
on the Potomac.” 

In the summer of 1930, the same men 
in experimenting with radio direction- 
finding equipment, made the important 
observation that reflections of radio waves 
from an airplane could be similarly 
detected. The result was the develop: 
ment of a method of detecting the pres- 
ence of moving objects iike aircraft by 
means of separated sending and receiv- 
ing stations and the interference of a 
wave sent directly along the ground and 
another reflected from the aircraft. 

Army officers were shown the Navy 
equipment in 1930, and in 1932 it was 
suggested that, as the system could not 
readily be used on shipboard, that it 
might be of more value to the Army. 

“However,” the report says, “the Arm) 
carried on developments along other lines 
which brought about a complete mobile 
detector at a single site.” There has been 
complete exchange of information be- 
tween the Army and the Navy in de 
velopments. 

“Radar was born,” declares the re- 
port, “when it occurred to different per 
sons independently and in different parts 
of the world that the pulse technique 
could be used to detect objects such as 
aircraft and ships.” Scientists in several 
countries worked secretly on problems 
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oi increased power output, shorter pulses, 
directional antenna systems, and many 
other practical aspects of the problem. 

Robert M. Page, of the U. S. Naval 
Research Laboratory, was assigned in 
1934 to work on these problems. During 
the next few years he materially assisted 
in solving in quick succession the dif- 
ficult problems of generating pulses of 
the proper length and shape, of building 
a receiver which would not be blocked 
by the transmitter pulses and therefore 
would pick up those extremely short 
pulses after they are reflected, and of 
designing cathode ray tube displays for 
the received pulses. 

“The Army’s first pulse radar was de- 
signed as a complete system at the Signal 
Corps Laboratories early in 1936,” this 
report states. “By the end of 1936, echoes 
had been seen from radio pulses directed 
at commercial planes flying on a regular 
airway in New Jersey. By May, 1937, a 
successful demonstration against test 
bombers was carried on at Fort Mon- 
mouth. .. . The equipment not only de- 
tected the aircraft but passed an informa- 
tion about their direction, elevation, and 
range so that searchlights were pointing 
at precisely the right point when the 


aircraft came within range.” 
Science News Letter, August 18, 1945 


CHEMISTRY 


Toothpaste Tubes Used 
To Measure Beta Rays 


> TOOTHPASTE tubes, just beginning 
to reappear on drug store shelves since 
their war absence, have been put to a 
new and unusual use by Burrell W. 
Brown and L. F. Curtiss of the National 
Bureau of Standards. 

The tubes have been converted by these 
scientists into Geiger-Muller tube coun- 
ters for measuring beta rays, one of the 
three types of rays constantly emitted 
from radium and other radioactive sub- 
stances. 

This use was not responsible for the 
war shortage of toothpaste tubes, how- 
ever. The Bureau of Standards scientists 
used the thin-walled, collapsible alumi- 
tum tubes now commercially available, 
not the prewar type usually made of tin 
and lead. 

The Geiger-Muller tube counter con- 
‘ists of an insulated wire mounted axi- 
ally in a metal tube maintained at a 





potential several hundred volts from that 
of the wire. Sensitive to very low inten- 
sities of beta radiation, it records each 


Hbeta particle that passes through it by 
producing an electrical pulse which can 


be amplified and registered. Since beta 


Science News Letrer for August 18, 1945 


rays with energies as high as 1,000,000 
volts can penetrate only a fraction of an 
inch of ordinary materials, the counter 
tubes must have walls which are very 
thin and of low density. 

Most previous attempts to develop a 
suitable thin-walled tube counter have 
been laborious and expensive since the 
tube container must be gas-tight. The 
scientists have been successful in mak- 
ing excellent and relatively inexpensive 
counters by plating thin layers of copper 
on commercially available aluminum 
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tubes, and soldering metal plugs in the 
open ends of the tubes. These plugs sup- 
port the insulators and glass tube for 
filling and sealing. The walls are only 
4/1000 of an inch in thickness, which 
permits most beta rays to pass through 
and be recorded. 
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The suckers of a squid are pneumatic 
in action, though in some species the 
hold is strengthened by a ring of horn- 
like teeth. 





Out of action... because they didn’t see 


More than 350,000 deaths, 
~» 1,300,000 permanent disa- 
m. bilities suffered since Pearl 
Harbor—morethanthetotal 
of all casualties caused by enemy action— 
are due to accidents in traffic, at home, on 
the farm, at work. One reason for this 
appalling toll on needed manpower is 
faulty eyesight. 

You may have visual handicaps of 
which you are not aware; or you may 
have vision ideally suited to certain tasks 
but not to others. Modern optical science 
has proved these facts, and has developed 
scientific techniques for correction of 
almost all visual defects. 





“I didn’t see’ is a poor excuse for 
anguish to you or your family. Don’t take 
a chance! Only a professional visual check- 
up can reveal the true condition of your 
eyesight. 

Think first—stop accidents! Play safe— 
be sure your vision is right. Bausch & Lomb 
Optical Co., Rochester 2, New York. 


BAUSCH 6 LOMB 


ESTABLISHED 1853 





Makers of Optical Glass and a Complete Line of Optical Instruments for Military 
Use, Education, Research, Industry, and Eyesight Correction and Conservation 
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MBDICINE 
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Gangrene Weapon 


Heparin, anti-blood clotting chemical, may become 
means of preventing loss of limb after frostbite. Already 
has saved one patient's extremities. 


> GANGRENE and loss of limbs re- 
sulting from frostbite may be prevented 
by heparin, anti-blood clotting chemical, 
three New York scientists re- 
port in Science (Aug. 10). 

The scientists are Drs. Kurt Lange and 
Linn J. Boyd, of New York Medical 
College, Flower and Fifth Avenue Hos- 
pitals and the Metropolitan Research 
Unit, and Dr. Leo Loewe of the Jewish 
Hospital of Brooklyn. 

One frostbite victim has already been 
saved by heparin from probable “more 
or less extensive loss of the extremities,” 
the scientists report. 

He had been picked up and sent to 
the hospital after lying at least 14 hours 
in the street when the temperature was 
about 18 to 20 degrees Fahrenheit. His 
hands were bare, his feet protected only 
by low shoes and thin socks. 

When admitted to the hospital his feet 
and legs were ice-cold up to the knees 
and remained so for five hours. Heparin 
was injected into his veins for five days, 
the clotting time of his blood being kept 
between 30 and 60 minutes. 

“He developed considerable blistering, 
especially on the hands, but completely 
escaped any permanent tissue loss,” the 


medical 


scientists report. 

The use of heparin on this patient 
followed its trial on volunteers recruited 
from patients being treated at the Jewish 
Hospital for a form of heart disease, sub- 
acute bacterial endocarditis. Dry ice was 
put on a small area of skin of the upper 
arm to produce the experimental frost 
bite. In one volunteer the dry ice was 
left on for 30 minutes, producing a tem 
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perature considerably under 22 degrees 
below zero Centigrade, which is about 
seven degrees below zero Fahrenheit. 

This, the scientists state, “is compar- 
able to the frostbite suffered by aviators 
in high altitude flying, such as nose gun- 
ners after demolition of the plexi-glass 
protection or gunners attempting to un- 
jam guns without glove protection.” 

Heparin protected the volunteers from 
serious injury as it did rabbits in still 
earlier stages of the investigation. It acts 
by reducing the rate at which blood 
clots, thus preventing the thrombosis or 
clot formation in blood vessels which 
“ultimately leads to gangrene.” 

The dangerous thrombosis does not 
occur early in frostbite. First, the scien- 
tists found, there is a clumping of red 
blood cells in the smaller blood vessels, 
resulting from a loss of plasma through 
the blood vessel wall. 

“The red cells are stranded and silt 
the blood vessels, forming a sludge,” the 
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In Simple Clear Language 
Facts about the structure of the 
atom and the electron theory are 
contained in two books prepared 
by Science Service: 
FUNDAMENTALS OF ELECTRICITY 


By 
Morton C. Mott-Smith, Ph.D. 


FUNDAMENTALS OF MECHANICS 
By 

Morton C. Mott-Smith, Ph.D. 

and j 

Marjorie Van de Water | 





You can obtain these timely 
books by sending twenty-five cents 
for each to Science Service, 1719 
N Street, Washington 6, D. C. 








scientists explain. 

After about 72 hours, in the rabbit 
studies, these stranded red cells organize 
into thrombi, or clots. Efforts to pre- 
vent gangrene after frostbite must obvi- 
ously be started before this stage of 
thrombosis is reached, the scientists point 
out. They are now at work on experi- 
ments to find the simplest method of 
using heparin treatment and the long- 
est interval between exposure and start 
of treatment which would still be ef- 
fective. 
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Protected Bomb Workers 


> AN impressive array of scientific health 
watch-dogs, including two nicknamed 
“Sneezy” and “Pluto” but not otherwise 
identified, was assembled to protect the 
health of workers on the new atomic 
bomb. 

The health defenses had two aims: 
1. guarding the workers against injury 
from the peculiar hazards of the enter- 
prise, many of which were entirely new; 
2. guarding the secret of the work so 
vital to national military security. 

It was vital that reports of the work 
not leak out through medical case _his- 
tories of death or serious injury from 
radiation, it is stated by Dr. H. D. Smyth, 
chairman of the department of physics 
of Princeton University, and consultant 
to Manhattan District, U. S. Corps of 
Engineers, in the technical report released 
by the War Department. 

“Sneezy” measured the concentration 
of radioactive dust in the air. “Pluto” 
estimated the extent to which laboratory 
desks and equipment were contaminated 


with substances emitting alpha particles 
—usually the new element plutonium. 

Pen-like pocket meters were carried by 
workers to show the daily amount ol 
radiation to which they were exposed. 
Concealed counters at exit gates to certain 
laboratories sounded an alarm when 
someone passed whose clothing, skin or 
hair was contaminated, Contamination of 
laboratory coats was checked before and 
after laundering by instruments, called 
counters, which detect radiation. 

To have healthy workers, the health 
group worked along three main lines. 
Prior to employment, a careful physical 
examination was given each applicant 
and re-examinations were frequent, par- 
ticularly of workers exposed to radiation. 
Only a limited amount of exposure was 
permitted, a careful check being kept on 
workers and the plants. The effects of 
direct exposure of persons and animals to 
various types of radiation, and of swal- 
lowing or breathing the various radio- 
active or toxic materials with which they 
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- Books of the Week > 


AiR POWER FOR PEACE—Eugene E. Wilson 
McGraw, 184 p., illus., $2. Value of air 
power and its impact upon military and 
economic security. 

THE BASIS OF SOVIET STRENGTH—George 
B. Cressey—McGraw, 287 p., illus. $3. 
A survey of raw materials, agriculture, cli- 
mate, industry, and racial backgrounds. 

CARBON MONOXIDE: ITS HAZARDS AND 
THE MECHANISM OF ITs ACTION—W. F. 
von Oettingen—Supt. of Doc., 255 p., 
paper, illus., 35 cents. Public Health Bulle- 
tin No. 290. 

CHEMISTRY FOR ELECTROPLATERS—C. B. F. 
Young—Chemical Pub. Co. 205 p., 
illus., $4. 

DIET MANUAL FOR HOME NURSING—Marie 
V. Krause and Eleanora Sense—Barrows, 
218 p., $2. Helpful advice on what to do 
after the doctor has left a diet prescription. 

INDUSTRIAL OIL AND FAT PRODUCTs—Alton 
E. Bailey—Interscience, 735 p., illus., $10. 
A text on oil and fat technology. 

INTELLIGENCE AND ITS DEVIATIONS—Man- 
del Sherman—Ronald Press, 286 p., illus., 
$3.75. Psychology Series. Medical, psycho- 
logical and social aspects of the subject. 

KEEP ’EM ROLLING: A Driver's Handbook— 
Richard Gordon McCloskey—Infantry 
Journal, 279 p., illus., paper, 50 cents. 6th 
ed., revised and enlarged. A handbook for 
the Army driver. 

MEDICINAL PRODUCTS, UNITED STATES 
EQUIVALENTS AND ALTERNATIVES: Alka- 
loids, Biologicals, Chemicals, Glandular 
Products, Pharmaceutical Specialties, Vita- 
mins—George R. Tompkins and S. N. 
Samuelson—Szpt. of Doc., 107 p., paper, 
50 cents. Industrial Series No. 11. Text in 
English, Spanish and Portuguese. 

PLAsTics: A Simplified Presentation of the 
Important Plastics Materials and Products 
with Tables of their Properties and the 
Basic Design Information Required by 
Engineers and Designers—J. H. DuBois— 
Am. Tech. Soc., 447 p., illus., $4. 3rd ed., 
revised and enlarged. 





THE STORY OF BLUE CROss: On the Road 
to Better Health—Louis H. Pink—Puxblic 
Affairs Committee, 31 p., illus., paper, 10 
cents. Public Affairs Pamphlet No. 101. 
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worked were carefully studied. Even the 
smoke from the stacks was investigated 
for dangerous gases. 

The workers were shielded by air- 
tight walis of concrete, steel or other ab- 
sorbing materials from the radioactive 
elements. Uranium was even loaded and 
unloaded by remote control. High stacks 
were built to carry off the radioactive 
poisonous gases along with the acid 
fumes. Most of the time the carefully- 
protected operators had nothing to do 
except record the readings of various in- 
struments. 

The chief way of determining if a 
person was suffering from overexposure 
to radiation was the white blood cell 
count. Individuals affected were shifted 
to other jobs or given brief vacations; 
none have shown permanent ill effects, 
Dr. Smyth said. 

“Film badges” were introduced by the 
health division to check on the condi- 
tions under which the people worked. 
Small pieces of film, worn in the identi- 
fication badge, were periodically develop- 
ed and examined for radiation black- 
ening. 

Pocket meters were also developed to 
show the extent of exposure. The first 
was a simple electroscope about the size 


Sun-Kraft 
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and shape of a fountain pen. The meters 
were electrostatically charged at the be- 
ginning of each day and read at the end 
of the day. The degree to which they be- 
came discharged indicated the total 
amount of ionizing radiation to which 
they and the carrier had been exposed. 
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CHEMISTRY 


New Method Offered 
For Desalting Oil 


> SALT, any experienced oil man can 
tell you, is one of the most ruinous im- 
purities you can have in petroleum. To 
get rid of salt in oil in which it is pres- 
ent in practically dry, microcrystalline 
form along with organic acids, G. S. Nees 
of Ft. Worth and R. B. Perkins, Jr., of 
Houston, have devised a process on which 
they have received patent 2,380,458. They 
introduce water containing sufficient al- 
kali partially to neutralize the acid, and 
agitate the oil until it is in an emulsified 
state. Then it is exposed to an electric 
field that causes the salt-containing drop- 
lets to coalesce, making their elimina- 
tion easier. 
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Eight or more sprayings of apple or- 
chards are now required to accomplish 
the results of a single spraying 40 years 
ago; the coddling moth of today is the 
descendant of the worms that proved best 
able to resist poisoning in the past. 


It is important in curing Aay to save 
the leaves, as they contain more feeding 
value than the stems; alfalfa leaves, for 
example, have twice as much protein, 
calcium and phosphorus as the stems. 
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New Machines and Gadgets: 


% UNDER-PILLOW speaker, a flat 
miniature device to enable individual 
hospital patients to hear radio programs 
without disturbing others, contains a 
crystal drive-element and a plastic dia- 
phragm. The case, hermetically sealed, 
may be dipped without injury in disin- 
fecting solutions. 

Science News Letter, August 18, 1945 
% POWDER PUFFS of synthetic rub- 
ber, in pastel shades, will soon replace 
natural rubber puffs. The foamed latex 
resists deterioration from natural skin 
oils and from greases in cleansing creams. 
One kind will have materials of different 
porosity on the two faces and a powder 
magazine in the center of each puff. 
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% SPARE WHEEL and tire carrier for 
heavy trucks is attached under the center 
of the vehicle on a pivoted arm and plat- 
form so that it can be swung outward 
to the side of the truck. A pivoted holder 
at the outer end of the carrier permits 
the driver to roll the ture up to or away 
Jrom tis carrying position. 
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% NUTCRACKER, which resembles 
the ordinary tool composed of two 
handles hinged at one end, has three 
separated cavities between the jaws for 
different-sized nuts. The largest cavity, 
designed for English walnuts, has a 
special recess for their projecting ridges. 
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BOTANY 


Under what conditions mushrooms 


live to be 35 years old? p. 


can 
104. 
CHEMISTRY 


Where are 
p. 101. 


the uranium sources located? 


MEDICINE 


What is the latest gangrene weapon? p. 
110. 
PHYSICS 

What is the greatest example of mass 
collaboration? p. 99. 

What responsibilities does the atomic 


bomb bring with it? p. 100. 





Question Box 


Where published sources are used they are cited. 


% DESK LIGHTING unit for lamps 
of the fluorescent tube type has two arms 
swiveled to turn 90 degrees, shown in 
the picture, so that the unit may be used 
on tither side of the desk with the lamps 
in any position. If desired, the two arms 
can be turned to extend lengthwise 
against the wall. 
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%& WALLPAPER-REMOVING device 
is composed of a steam pan, supported 
on a stand on casters, with a perforated 
outer face that may be placed against 
the wall. Steam is delivered to. the pan 
through a flexible hose, and the pan 1s 





What will postwar cars run on? p. 99. 


When do the 
assemble themselves? p. 


parts of the atomic bomb 
102. 


Who is credited with the idea of using 
plutonium in a super bomb? p. 102. 
What chemical elements have been “made 


to order” from scientific blueprints to get 
power for atomic bombs? p. 103. 


PHYSIOLOGY 


What sport is suggested as the best form 
of relaxation? p. 105. 


PUBLIC HEALTH 


How were the atomic bomb workers pro- 
tected? p. 110. 











raised or lowered by a handle on the 


‘ telescoping upright of the stand. 
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% ARTIFICIAL TEETH, which under 
pure ultraviolet light appear as gaps be- 
tween the natural vital teeth, will glow 
like natural teeth if a bit of a tasteles: 
metallic salt of quinine is mixed in the 
porcelain or acrylic resins of which the 
tooth is made. The salt adds fluorescence 
to the material. 
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If you want more information on the new 
things described here, send a three-cent stamp 
to Scignce News Lerrer, 1719 N St., N. W., 
Washington 6, D. C., and ask for Gadget Bulletin 
272. 
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